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Time: 3 Hours

Note : 1) Q.l is COMPULSORY.

2) Attempt ANY 3 questions from Q.2 to Q,6 
,

3) Use of scientific calculators allowed.

4) Figures to right indicate marks. 
'\\

Marks:80

c) Determine whether the function f(z) = *'-y'+ 2ixy is analytic and ifio find its
derivative.

d) Find the Fourier series for (+) = r-lxl in the'intervai'(-z , zr;.

Q.2 a) Evaruate I{'i;:;* at,,.,,.,.

b) Find the Z-Transform of f(k) = {.'* ' k < 0
l?k, k>0

c) Show that lrg.function-,u =!x (1.- y) is a,ha'unonie fu,nction."Find its harmonic
conjugat-eagd-0ofr-ilq},p!$ng.pi function. (08)

Q.3 a) Find.thg-Equa'tion of tlre line of reglgqgion of y:on x for the following data (06)

,b) f kid r the' b,Il ircar tr"ans formation which

c).,'p, btai+1t$e,9lpansign of.f(x), = x (rr - x)

-t' .li

Ql4 a).Find theinversg'Lapldee Transform by usin! convolution theorem

,.,i'.:.b)Calbulate:the*coqf,ficient of correlation between Price and Demand.

:2,3,4,7,4.

..":{,€ry,'8,-1 3;'1, 1
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maps z = 2,L, 0 ontow: l, 0, r. (06)

, 0 ( x ( zr as ahalfrange cosine series.
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Q.l a)

b)

Find the

Find the

Laplacetransform of t et sin2t coSi.,,.' i l

inverse Laplace transform of ,"-

(05)

t05)

(05)

{05)

(06)

(06)

x ."10 ,12 13. 16, 't:7 2A )\
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(06)
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c) Find the inverse Z-transform for the following ; ,' ' 
, , , ', ,

iy f- ,lzl.5 '.. 1,t z_s ,lzl<5 irl& ,lzl>l
'-." . 't- ' '' l',,' I .i.\\

Q.5 a) Find the Laplace transform of e- t sint H(t - zr) r .r ',,'

b) show that the set of functions { sinx , sin3x , sin5x , .......1'lJ orthogbnal
over [0, n/2]. Hence construct orthonormal set of functions.

(08)

(06)

(o6)

c) Solve using Laplace transform # . r#.*y =rJ.t e:t , 
,giveny(0):4andy'(0):2.,,',, .', :

Q.6 a) Find the complex form of Fourier series for (x) = 3x in (0,2n).

b) If f(z) is an analytic function with'constant modulus'tfoen ,
prove that f(z) is constant.

c) Fit a curve of the fbrrly*"axgtothe followingr&ia ",

x I 2 3 4:,,)

v 2.5 8 19 15
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rix.h'^ a"'^'\
(1)Question No' 1is comPtilsorY

(2)Assume suitable data if necessary

(3)Attempt any three questions from remaining questions

Attempt ant 5 
:-r^ ^^+al hinarv and hexadecimal and base 7' "'

(a) convert (451'a3)ro into octal' o':t:]-1::;:;;;;;" 
- ( e)ro

lll :ffi:J;;;;;:;,;o zr' 'o'"p*i:,i'::'::il;1'- 
- (4e)'o

p.rtor* (52)ro- (68)roin BCD using 9's Ti:le1:::,
l?, ::i[[';H.:ffi:o,"";' ""'? 

o* oND connguration is equfwarbnt to

\-,F(A,B,C,D)=nM(1,3,5,6,7,t0,11)+d(2,4)

(g) Explain lockout condition' How can it be avoided 
.

"l ' 
l ' - :'- '':- :'

(a) Reduce equation using Quine tucctus*ev met-hod and rea'tize circur!'usrng

basic gates'

F(A,B,C,D)= fm (1'5'6 
'L2'L3;741+ 

dlZ4l

(b)Design4-bitBcDsubtqactorqsine!,c7'4:?3....''

(a) lmplement the following usihg'on'ly one 8:1 Mux' 
:\-' 

F(A,B,C,D)= ;m{!r2a{rQ1tef i11l,^ ..-.- 
I '

tut o.rien . i,ir s'it'it'i'r usirU o1\ NAND'sat€s'

(c) Design a logic."J;-t; ;;'Jo'o'on g"v 
"coot 

to its corresponding BcD code'

,. .' ,", t' .. ' espect to fan in, fan out' speed'

+(a) comp,arp difierent:rlogt fdt"g:yi'n l ' -i

( bfi;ffi".i io,, J,. i rViu ita y.o ai,converte r usi h s'D e co d e r'

.ici t*p', i:" 4' bitb.( i re cti o na 

I 

shift re'srste r

idiffi n'1'o:oia'y n c h r o 1,1ys 
-'co 

u n t.e1 :u sin$ r f I i pf I o p

I "i 

Fl' c.onvert.s n.ni piro.p io :l K f tipfl 6p a nd o'flipfl o p'

a. ,_. '' ,.' ' 'l :.

:....-.'
6116ite shoft note on (anY four):-

' .,61 'At u. ^ ,

" iiii 
:i.o,iroioown Asvnchrorious counter

1,g1 ,O'cta.f:tg iliirqrY Encoder 
.

t -' 
1"61q,+;bit,Universal 

shift register

,. (e):YF{D'L .' '.1.,', : ,'

iX= ccrmPr l'

tgFlr T

f"a;J{sa
SE rv -Y c Hor

?.+"-FS" --tfr*;'

ly
(Marks:80)

A.,r<\1ss

(4)

(4)

(4)

(d)

NO R-NOR configuration'

(e) Encode the data bits 111o10*1:t'::,,TT'lSllil;

fi ffi;;;;;;; pos 
'no':'Y:.'n:i:;lowing 

using K'MaP I"

(4)

(4)

(4)'

(4)

(,10)

(10)

(s)

(s)

(10)

(s)

(s)

(10)

(10)

(10)

(20)

s7380
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prove- -(p v (-p.^ q )) anu))
.l.series.oi,fogibaI equivalenceS;
b) Consider the (3,5) group encoding function

e(000)=66P6P e(001)=g6110
,r .' :-i's1g1o)=O100-t,, i,.6(O1.Ii=0ffff

Maxi'Marks: 80

, (osM)

(osnn1

\t :i,!' (osM)' (osM)

(o4Ml

(08 M)

(08 M)

'-'',-p   '-- Q are logjcallyequivalentbydevelopinga

(04 M)
(08 M)

module 7

defined by

e{!.00)1,10011

e(110)=1iOr0
:e{r'1Ql)=10101
6[ni1)=11OOO

' Dbcode the following Words-relative to a maximum likelyhood decoding function.
i) 11001 ii)01010 iii)00111

c)-Mention 3!l the elements of set Dru also specify R on D36 as aRb if a I b. Mention Domain and
' j",Rqnge of R. Explain if the relation is Eq uivalence Relation or a Partially Ordered Relatisn. tf itis

a Partiallr7'Or:dered,ReIation, draw its Hasse Diagram.

e.vw*W 1C.*f. I CVr\.& B*s> I z o;oE*2'8 11

QP CODE: 40415

(3 hrs)

1) Question no.1is compulsory
/) Solve anyTHREE questionsoutof remaining FIVEquestions. : :,,,-,:

3) All questions carry equal marks as indicated by figures to the right.
4) Assume appropriate datawheneverrequired. state all asiumpti.dnsdear,ly.

Q.1a) Prove using Mathematical lnduction
2+5+8+...+( 3n- 1) =n 1 3n*1;7,

b) Find the ge nerating function for th e following finite seq uences
i) 1.,2,3,4,... ii) 2,2,2,2,2

c) Let A = {!,4,7, 13} and R = {(1,4), (4,71, (7,4),(1,13)}
Find Transitive Closure using Warshall's Algorithrn

d) Letf : R O R,wheref(x)=2x -L and f-1(x) = (x+1)/2
Find (f o f -1 

)(x)

Q.2 a) Defi ne Lattice. check if the fol lowi ng diagram is a lattice or not.

b) ProvethatsetG ={L,2,3,4i5;,6}isaf.initeabeliangroupororilerSiiviih,res[ecttomultiplication

c) A travel companvs-uJ'v,eV'Ed:1t:'s tiavel€rs,.to,leai:r'!:h'qw m,uch.o["their travel is taken with an
Airplane, a Train ora Car. The following data is known; make a complete Venn Diagram with all
the data. The n".trmter-gf peopl0 whdiiew- was 13oz.rhe number oi peopte *ho uoil't flew and
used a trairt was'@2. The people who used all three wer:e:398 in number. Those who flew but
didn't drive came to atotal of 599. Those who drove but did not use a train totaled 1097. There
were 6lOppople'whoused bothtrainsandcars.The numberof peoplewho usedeitheracaror
a train orboth was 2050. Lastly, 421 people used none of these Find out how many people drove
btWsed-ry,qjthe'r:atrain noran airpiane, and also,"i,ow many people were in the entire survey.

El10?E"r"r\D<,)n A r\Do 1/'-DEO<nDr^. nza r

(08 M)



QP CODE:404t5
Q'a a) ExplainExtendedpigeonholePrinciple.Howmanyfriendsmustyouhavetoguaranteettri"t

least five of them wiil have birthdays in the same month. (04 M)b) Define Euler path and Hamiltonian path. .: -

i)DetermineEulerCycleandpathingraphshownin(a)
ii) Determine Hamirtonian cycre and path in graph sh'own in (b)

r apEr'l DuDJecr Looe: 5uyuJ / Discrete structures

tY,
't

(a) bl, : .-* 'i'' ,,

c) ln a group of 6 boys and 4girls, four children ,re to'b. ,.qleae..d. ln how many differentways canthey be selected such thatat leas.t,one bovsr.,oriJO.in.ol -'-, -:, 
{08,M)

Q'5 a) Let G be a group. prove that the identity erement e is unique. (o4M)b)A pack contains 4 blue, 2 red and s ura* peir. iii;;;;-Jr.*n at random from the pack,NOT replaced and then another pen is drawn. whai isthe probability of .drawing 2 blue pensand 1 black pen?
c) LetAbeaseiofintesers,tetRb,earel-ationonAXnQg-fjnedoyala,pln(-qdi_irano"lfflll*o*

Prove that R is an,g{gf$igrce,ryni*. : . , , l- 
"' 

lll.-',.l"",fo*t
. 
.: :'i _..",''.'.,..i' :'. . 1. .' ... . , - .. i.,.

a''9 a) Define reflexive cl'og-'u n{s'14mm'btricclosure of a relation. Aisoiinu reflexive and symmetricclosure of R.

A={L,2,3,4}' : 'r (04 M)

, . . 
R{( 1, 1),(L,21,(1.,4),(2, 4),(3,L1,(3,2),(4,21, (4,3), (4,4)}

b) Let H=

. j.. paritycheck inatrix. Determine the group code er.B3)BEc) Determine if foilowing graphs o, .no cri. irir"ronil"o,. no,.

1*,

f 
r o o

l0 t 7

11 1 1

Ir o o

l0 1 0

f o o 1

(08M)
(08M)

G2
G1

R?q7ET67nFs?n a nRq l appninRrr-<nrrr
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:stion ONE is ComPulsorY'.

," unY THREE ont of remaining'

neat and clean Diagrams'

I suitable data if required

the following

LainwithdiagramlnputandoutputcharacteristicofCommonbaseconfiguration
ihe ideal Characteristic of op-ampaan 

^j--^r irthp AM wave is modulated to a

tffi;Y: i.,Xffi*:ilffi:11SSB signal if the AM wave is modulated to a

;[%:i:ff ?ll"l?i,oof theory. Give dennitions ror rnrormation Rate andEptropv

thecircuitshowninFigurebelowcalculateVcs'Ie'andIsifB:100

5

5

5

5

t0

vi ---t
C1

RE 1k

10

Explain how op-amp can be used as a differentiator'

hat do you mean by ZeroCrossing detector? Explain with diagram

rite Short note on d;;;;f FM bv,tTutong method'

ielp**p lc741t6 realize the expression

g:5t/1+2V2-3Yt
irui i*'u Nvq"isi criteria? What is its significance

ExplainDeltaModulationwithneatd'::^'1T^'l*"xJ?iiiffi ,llLffi;l#"*il'ffi ff l'i;'r"rH:;"i;$ir*.';l*,::i*-therorlowingequatron
ffi$(iT;il ;ii66 ; i oll):'" }!:li,1,.?ll",lll,,i:'ffi:t;" .r*i"P' ortlis sis,Y] * lt3: 1T:]:
lSlili,t#"Jlffir:""1Jftil:ilililu;o;;ffi 'totarpowerandbandwidth

Compare PAM,PWM and PPM'pulse modulation techniques

Explain th" g",,"'ut'J'i"insssb using Balance modulator

\. What do you mean by multiplexing? Explain TDM

B. List down,*i o'it ;ilHi"'#T:*- "l#[i::':lf"ticar 
values ror Ic7 4 1'

;ii"ffi;;;; #;e"i' ;'a diirerentiat mode gain'

5

5

5

5

t0
i0

l0
l0

10

10

i.*t****f **

fFVo
i Rc=2.2k

-J- vcc=1ov

A(.11 A4RRqsR?sRFRR7(OO7 
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Q.l (a) Explain Linear and Non-Linear data structures.
(b) Explain priority eueue with example.
(c) Write a program in .C, to implement euick sort.

Paper / Subject Code: 50905 lData Structures

SZM-Iffi corr\? Ct++tleBDsE Selogl*11
Time:3 Hours Marks: g0

!: (1) Question No.l is compulsory
(])ltttempt any three questions trtn. remaining five questions
(3 Figures to the right indicate full marks
(4) Make suitable assumptions wherever necessary with prop?r justifications

(i) Insert a node .

(ii) Delete a node
(iv) Display the list

(b) Explain Threaded Binary tree in detail

(s)
(s)
(10)

(10)

(10)

(10)

(10)

.4 (a) Write a progftrm in !C, to implement eueue using array.
iu) Exprain'ai r[..,t'. u;' iiliffi il ffi:: lxili;fill;arch tree. wri te tun.,ion 

( I 0)

for each case

Q.2 (a)*:t^:,:f:gram to implement circular Linked List. provide the folrowing
operations:

Y

.3 (a) Explain Huffman Encoding with suitable example
(b) w::T 

1l::grurn 
in 'c' to check for balanced parenthesis in an expression

uslng stack

(i) Push
(ii) pop

(iii) Peek
(iii) Display the srack contents

(b) Explain Depthfirst search (DFS) Traversal with an example. write the recursivefunction for DFS

.6. Write Short notes on (any two)
(a) Application of Linked-List -polynomial addition
(b) Collision Ftran(ling techniques
(c) Expression Tree
(d) Topological Sorting

@)Y*tj,l::** in'c'to implement stack using Linked-List.perform the followingoperations:

(10)

(10)

(10)

(20)

,F :f * * + * {< * * + rl. + rl. * * {. * * X
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